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MAGNETIC RESONANCE SYSTEM WITH detected as a function of the position in which the exami 
POSITION - DEPENDENT SLEW RATE nation object is disposed in an examination volume of the 

LIMITATION magnetic resonance system . 
The term “ position ” may refer only to a translational 

This application claims the benefit of DE 10 2014 2005 position . The term " orientation ” is used for a rotational 
147 . 1 , filed on Jan . 8 , 2014 , which is hereby incorporated by orientation . 
reference in its entirety . In one embodiment , the operator of the magnetic reso 

nance system positions the examination object roughly first . 
BACKGROUND Such positioning may be performed based on medical / 

10 anatomical factors without precise consideration of the 
The present embodiments relate to a magnetic resonance implementation of threshold value monitoring . If the exami 

system with position - dependent slew rate limitation . nation object is disposed unfavorably in the context of such 
Exemplary modification of pulse sequences is provided , positioning ( e . g . , if the ribcage of the examination object is 

located in the isocenter of the magnetic resonance system ) , for example , by US 2010 / 0308829 A1 . 15 it is not possible to achieve accelerated execution using the In magnetic resonance systems , the gradient system procedure of one or more of the present embodiments . switches gradient fields in order to encode the detected However , accelerated execution may be provided in many magnetic resonance signals in the spatial domain and / or in instances . the frequency domain . In this process , the speed with which In one embodiment , the control facility may receive the 
field changes are generated ( e . g . , slew rate ) is directly linked 20 position of the examination object in the examination vol 
to the image quality achieved and the measuring time ume from the operator or , provisionally , may determine the 
required to perform the measurement . The faster the field position . Different embodiments of the operating method 
changes are performed , the shorter the resulting measuring may be provided . 
times . Distortion and artifacts may also be reduced . The For example , the control facility may compare the 
prior art therefore attempts to perform field changes as 25 detected exposure with an exposure limit value and , depend 
quickly as possible . ing on whether the detected exposure is below or above the 
However , the gradient fields that vary over time induce exposure limit value , may activate the magnetic resonance 

currents in the human body . These currents may cause system according to the predetermined measuring sequence 
peripheral nerves to be stimulated . Experts refer to this as or to institute other measures . 
peripheral nerve stimulation ( PNS ) . In extreme instances , 30 The other measures may include , for example , if the 
the gradient fields that vary over time may even cause detected exposure is above the exposure limit value , the 
stimulation of the heart muscle . Such stimulation may result control facility modifying the measuring sequence so that an 
in serious damage to health and in some circumstances even exposure resulting for the modified measuring sequence is 
death for the patient . There are therefore statutory limit below the exposure limit value and activating the magnetic 
values that magnetic resonance systems may not exceed 35 resonance system according to the modified measuring 
during operation . Compliance with such limit values is sequence , and / or not allowing the execution of the measur 
provided by a monitoring function that is implemented in the ing sequence and outputting a corresponding notification to 
control facility of the magnetic resonance system . This the operator . 
monitoring function is often referred to as the gradient The same measures may be instituted as in the prior art . 
system watchdog ( GSWD ) . The monitoring function imple - 40 For example , the modification may include temporal scaling 
ments an operating method . with or without corresponding scaling of the amplitude of 

The induction of currents and the corresponding stimu - the gradient pulses and , if necessary , also of the high 
lation of peripheral nerves are a function of different factors . frequency pulses ( e . g . , temporally and / or with respect to 
One influencing factor is the design of the gradient coil amplitude ) , as in the prior art . According to one or more of 
system . A further influencing factor is the pulse sequence . 45 the present embodiments , however , if the detected exposure 
The position of the patient or the examination object within is above the exposure limit value , the control facility may 
the examination volume also plays a significant role . For detect an exposure of the at least one body region of the 
example , the stimulation of peripheral nerves for a defined examination object brought about by the activation of the 
gradient pulse is greater when the ribcage of the patient is gradient system using the measuring sequence for at least 
located in the isocenter of the magnetic resonance system 50 one further position of the examination object as a function 
than when the feet of the patient are located in the isocenter of this further position . It is therefore possible for the control 

In the prior art ( e . g . , the abovementioned US 2010 / 0 308 facility to detect one or at least one alternative position , in 
829 A1 ) , the worst possible scenario is always assumed . A which the exposure limit value is not exceeded despite an 
worst case approach is therefore taken . unchanged measuring sequence or a measuring sequence 

55 that is simply adjusted based on the changed position . 
SUMMARY AND DESCRIPTION If the control facility may detect at least one such further 

position ( e . g . , if the detected exposure of the at least one 
The scope of the present invention is defined solely by the body region is below the exposure limit value for at least one 

appended claims and is not affected to any degree by the of the further positions of the examination object ) , the 
statements within this summary . 60 control facility may , for example , select one of these posi 

The present embodiments may obviate one or more of the tions , position the examination object in the selected posi 
drawbacks or limitations in the related art . For example , an tion , and activate the magnetic resonance system according 
imaging with reduced measuring sequence duration and to the measuring sequence . Alternatively , the control facility 
fewer artifacts is provided without endangering an exami - may , for example , offer the positions in which the exposure 
nation object . 65 limit value is not exceeded to the operator for selection . 

According to one or more of the present embodiments , an If , however , the control facility cannot detect any such 
operating method is configured such that exposure is further position ( e . g . , if the detected exposure of the at least 
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one body region is not below the exposure limit value for object in this position and may activate the magnetic reso 
any of the further positions ) , the control facility may , for n ance system according to the modified measuring 
example , modify the measuring sequence so that an expo - sequence . As before , the modification may include , for 
sure resulting for the modified measuring sequence is below example , a temporal scaling with or without corresponding 
the exposure limit value for at least one of the positions ( e . g . , 5 scaling of the amplitude of the gradient pulses . If necessary , 
the received position or one of the further positions ) , posi - high - frequency pulses may also be scaled temporally and / or 
tion the examination object in this position , and activate the with respect to amplitude . Alternatively or additionally , the 
magnetic resonance system according to the modified mea control facility may not allow the execution of the measur 
suring sequence . Alternatively or additionally , the control ing sequence and may output a corresponding notification to 
facility may not allow the execution of the measuring 10 the operator . 
sequence and may output a corresponding notification to the In any instance , the control facility may output the 
operator . In one embodiment , the received position and / or detected exposure to the operator with assignment to the 
the further positions and / or selected further positions may be position of the examination object . This gives the operator 
offered the operator for selection . If the measuring sequence feedback about the resulting exposure . The operator may use 
is modified by the control facility ( e . g . , compulsorily 15 this information , for example , to vary the measuring 
because the exposure limit value has been exceeded ) , the sequence and / or the position of the examination object . If 
control facility may determine the position such that the the operator determines , for example , that the resulting 
necessary modification of the measuring sequence is kept as exposure is significantly below the exposure limit value , in 
minor as possible . Alternatively or additionally , other crite some circumstances , the operator may vary parameters of 
ria such as , for example , expected artifacts and the like may 20 the measuring sequence so that higher but still permissible 
be considered ( e . g . , below the exposure limit value ) exposure results . 

In one embodiment , the control facility may use the In one embodiment , the control facility may output fur 
position received from the operator to detect an exposure of ther assessment criteria for the position of the examination 
the at least one body region of the examination object object to the operator . One example of such an assessment 
brought about by the activation of the gradient system for at 25 criterion is the extent to which the examination object will 
least one further position of the examination object as a be offset compared with an ideal position that may be 
function of this further position . The control facility may preferred for reasons relating to the examination if the 
compare the detected exposure with the exposure limit selected position is selected . Further possible criteria may 
value . This procedure is therefore also possible , for example , be , for example , the size of the expected artifacts ( e . g . , 
if the exposure detected for the received position already 30 including aliasing , flux , fat suppression , homogeneity vol 
does not exceed the exposure limit value . A better position ume , distortions ) or other constraints such as the position 
of the examination object may therefore be proposed to the and / or number of local receive coils . 
operator of the magnetic resonance system if the position In one embodiment , the control facility may take both the 
predetermined by the operator is permissible but unfavor - position and orientation of the examination obiect into 
able . 35 account when detecting the exposure of the at least one body Alternatively , the operator may not predetermine a posi 
tion for the control facility . The control facility then auto A computer program is also provided . The computer 
matically determines the position of the examination object program may be stored on a non - transitory computer - read 
and at least one further position of the examination object . able storage medium . The computer program includes 
The control facility then also detects a respective exposure 40 machine codes having instructions executable by the control 
of the at least one body region of the examination object facility ( e . g . , one or more processors ) . According to one or 
brought about by the activation of the gradient system for the more of the present embodiments , the processing of the 
further positions of the examination object as a function of machine code by the control facility causes the control 
the respective further position . The control facility may then facility to execute an operating method . 
automatically detect an optimum position regardless of any 45 A control facility is also provided . According to one or 
position predetermined by the operator or may propose a more of the present embodiments , the control facility is 
number of permissible positions to the operator , so that the programmed using a computer program of one or more of 
operator may make a permissible selection . In one embodi the present embodiments . 
ment , the positions and associated exposure values may be A magnetic resonance system is provided . According to 
outputted to the operator so that the operator may select a 50 one or more of the present embodiments , the control facility 
suitable position . is configured such that the control facility executes an 

If the control facility compares the detected exposures operating method of one or more of the present embodi 
with an exposure limit value , and the detected exposure of ments during operation . 
the at least one body region is below the exposure limit value 
for at least one of the positions of the examination object , the 55 BRIEF DESCRIPTION OF THE DRAWINGS 
control facility may select one of these positions . The 
control facility may position the examination object in the FIG . 1 shows one embodiment of a magnetic resonance 
selected position and may activate the magnetic resonance system ; 
system according to the measuring sequence or offer the FIGS . 2 to 4 show exemplary flow diagrams ; 
positions ( e . g . , the positions for which the exposure limit 60 FIG . 5 shows an exemplary output mask ; and 
value is not exceeded ) to the operator for selection . FIGS . 6 and 7 show exemplary flow diagrams . 

If , however , the detected exposure is above the exposure 
limit value for all the positions determined , the control DETAILED DESCRIPTION 
facility may modify the measuring sequence so that an 
exposure detected for the modified measuring sequence is 65 According to FIG . 1 , one embodiment of a magnetic 
below the exposure limit value for at least one of the resonance system includes a base magnet 1 . The base 
positions . The control facility may position the examination magnet 1 generates a temporally static , spatially essentially 
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homogeneous base magnetic field B0 in an examination a function of the position p in which the examination object 
volume 2 . The base magnet 1 may be configured , for 5 is disposed in the examination volume 2 . After act S3 in 
example , as a superconducting magnet . act S4 , further measures are instituted based on the detection 

The magnetic resonance system also includes a gradient in act S3 . 
system 3 . The gradient system 3 generates gradient fields 5 One embodiment of the procedure in FIG . 2 is described 
that are superimposed on the base magnetic field BO . The below in conjunction with FIG . 3 , with the control facility 7 
gradient system 3 or gradient fields bring ( s ) about encoding receiving the position p of the examination object 5 in the 
of magnetic resonance signals in the spatial domain and / or examination volume 2 from the operator 11 . 
in the frequency domain . Acts S1 to S3 are also present as part of the procedure in 

The magnetic resonance system also includes at least one 10 FIG . 3 . The embodiment in FIG . 3 therefore relates to act S4 
high - frequency coil 4 . The high - frequency coil 4 may be in FIG . 2 . 
used to stimulate an examination object 5 ( e . g . , a person ) According to FIG . 3 in act S11 , the control facility 7 
disposed in the examination volume 2 to emit magnetic compares the exposure L detected in act S3 with an exposure 
resonance signals . The magnetic resonance signals stimu - limit value G . If the detected exposure L is below the 
lated may be received using the high - frequency coil 4 or a 15 exposure limit value G , the control facility 7 proceeds to act 
further high - frequency coil 6 . S12 . In act S12 , the control facility 7 activates the magnetic 

The magnetic resonance system also includes a control resonance system ( e . g . , the gradient system 3 and the 
facility 7 ( e . g . , a controller , a processor ) . The control facility high - frequency coils 4 , 6 ) according to the predetermined 
7 is operable to activate at least the gradient system 3 and the measuring sequence M . If necessary , positioning of the 
high - frequency coils 4 , 6 . The control facility 7 is configured 20 examination object 5 according to the position p predeter 
as a software - programmable control facility . The control mined in act S2 also takes place as part of act S12 . However , 
facility 7 is programmed using a computer program 8 . if the detected exposure L is above the exposure limit value 

The computer program 8 includes machine code 9 that G , the control facility 7 institutes other measures . Examples 
may be processed by the control facility 7 . The processing of such measures are also shown in FIG . 3 . Such measures 
of the machine code 9 by the control facility 7 causes the 25 may be implemented individually according to the diagram 
control facility 7 to execute an operating method of one or in FIG . 3 . However , such measures may also be imple 
more of the present embodiments . The programming of the mented in combinations or all together . Other measures may 
control facility 7 using the computer program 8 therefore also be provided . 
causes the control facility 7 to be configured accordingly . According to the diagram in FIG . 3 , the control facility 7 
The operating method is described in more detail below in 30 may , for example , determine at least one further position p ' 
conjunction with FIGS . 2 to 7 . in act S13 ( e . g . , starting from the position p predetermined 

The computer program 8 may be supplied to the control in act S2 ) . If necessary , the measuring sequence M may be 
facility 7 in any manner . FIG . 1 shows a data medium 10 , modified for this purpose as part of act S13 , so that despite 
purely by way of example , on which the computer program the different positioning of the examination object 5 , the 
8 may be stored in machine - readable form ( e . g . , in electronic 35 detected magnetic resonance signals originate from the same 
form ) . The illustration of the data medium 10 as a USB region of the examination object 5 as before the determina 
memory stick is , however , purely exemplary . The data tion of the at least one further position p ' . This modification 
medium 10 may also be configured differently . may include , for example , an adjustment of the high 

According to FIG . 2 , in act S1 , the control facility 7 frequency transmit pulses and / or the sampling of the 
receives parameters P of a measuring sequence M from an 40 received magnetic resonance signals . Other modifications of 
operator 11 . The parameters P as a whole define an activa - the measuring sequence M are , however , not undertaken as 
tion of the gradient system 3 and the high - frequency coils 4 , part of act S13 . The region of the examination object 5 may 
6 . In the context of one or more of the present embodiments , alternatively be the abovementioned body region or another 
the parameters P define the activation of the gradient system body region of the examination object 5 . In act S14 , as in act 

45 S3 , the control facility 7 then detects an exposure L ' of the 
In act S2 , at least one position p of the examination object at least one body region of the examination object 5 brought 

5 is also made known to the control facility 7 . The position about by the activation of the gradient system 3 using the 
p is purely translational . In some instances an orientation o measuring sequence M ( optionally modified in act S13 ) as a 
( e . g . , rotational orientation ) of the examination object 5 may function of this further position p ' . 
be made known to the control facility 7 in act S2 in addition 50 If just one further position p ' is determined in act S13 , in 
to the position p . As part of act S2 , the control facility 7 may some circumstances , act S14 may be omitted . It is then , for 
determine the position p automatically . Alternatively , the example , possible to proceed directly from act S13 to act 3 
position p may be predetermined for the control facility 7 by according to the broken line in FIG . 3 . If the control facility 
the operator 11 ( see FIG . 1 ) . These two options are examined 7 proceeds by way of this alternative route to act S12 , 
in more detail below in conjunction with the further FIGS . 55 however , the examination object 5 is to be positioned in the 
Only the position p is examined in more detail below in the further position p ' before act S12 is executed . Alternatively , 
context of the further implementation of the operating act S14 may be present , and in act S15 , a further ( e . g . , any ) 
methods . The orientation o is not mentioned further . The measure may be instituted after act 14 has been executed . 
orientation o may , however , be taken into account in addi - For example , the at least one further position p ' and the 
tion to the position p . 60 associated exposure L ' detected in act S14 may be output to 

In act S3 , the control facility detects an exposure L . The the operator 11 . 
exposure L corresponds to the exposure of a body region of Alternatively or additionally , the control facility 7 may 
the examination object 5 ( e . g . , the ribcage of the examina proceed to act S16 . In act S16 , the control facility 7 does not 
tion object 5 ) brought about by the activation of the gradient allow the execution of the measuring sequence M . Alterna 
system 3 according to the measuring sequence M when the 65 tively or additionally , the control facility 7 may output a 
examination object 5 is positioned according to the position corresponding notification to the operator 11 as part of act 
p of act S2 . The detection in act S3 therefore takes place as S16 . For example , a message with the content “ exposure too 

3 . 
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high ” may be output to the operator 11 , optionally in the gradient system 3 and the high - frequency coils 4 , 6 ) 
conjunction with information about the extent to which the using the measuring sequence M , which is assigned to the 
exposure limit G has been exceeded . selected position p " . 

Alternatively or additionally , again , the control facility 7 If , however , the result of the check in act S21 is negative 
may proceed to act S17 . In act S17 , the control facility 7 5 ( e . g . , the detected exposure L ' of the at least one body region 
modifies the measuring sequence M . The modification takes of the examination object 5 is not below the exposure limit 
place such that for the modified measuring sequence , value G for any of the further positions p ' during activation 
referred to below with the reference character M ' to distin of the magnetic resonance system using the measuring guish from the original measuring sequence M , a resulting sequence M ) , the control facility 7 proceeds to act S26 . exposure L " is below the exposure limit value G . For 10 In act S26 , as in act S16 , the control facility 7 does not example , temporal scaling may take place with or without allow the execution of the measuring sequence M . Alterna adjustment of the amplitude of the gradient pulses . If nec tively or additionally , the control facility 7 may output a essary , high - frequency pulses may also be scaled temporally 
and / or with respect to amplitude as part of act S17 . The corresponding notification to the operator 11 as part of act 
control facility then proceeds to act S12 . As a result , the 15 0 . 29 + $ 12 . As a result the 15 S26 . For example , a message with the content “ exposure too 
magnetic resonance system ( e . g . , the gradient system 3 ) is high for all alternative positions ” may be output to the 
therefore activated according to the modified measuring operator 11 , optionally in conjunction with information 
sequence M ' in the context of this procedure . about the extent to which the exposure limit G is exceeded . 
As part of the further measures in act S15 , different Alternatively or additionally , again the control facility 7 

measures may be instituted . This is described in more detail 20 may proceed to act S27 . In act S27 , as in act S17 , the control 
below in conjunction with FIG . 4 . In the context of the facility 7 modifies the measuring sequence M . The modifi 
procedure according to FIG . 4 , it is assumed that a number cation takes place such that for the modified measuring 
of further positions p ' are determined as part of act S13 . sequence , referred to below with the reference character M ' 
However , this is not necessarily the case . A single further to distinguish from the original measuring sequence M , the 
position p ' may be determined . 25 exposure L " resulting for the modified measuring sequence 

In the context of the procedure in FIG . 4 , acts S13 and S14 M ' is below the exposure limit value G for at least one of the 
are initially present , as in FIG . 3 . In act S21 , the control positions p , p ' . The relevant position p , p ' may alternatively 
facility 7 checks whether the detected exposure L ' of the at be the position p predetermined as part of act S2 or one of 
least one body region of the examination object 5 is below the further positions p ' . the exposure limit value G for at least one of the further 30 The control facility 7 then proceeds to act S28 . In act S28 , 1 
positions p ' . The check takes place under the assumption that the control facility 7 positions the examination object 5 in the magnetic resonance system is activated according to the 
measuring sequence M that is unchanged or has only been the position for which the resulting exposure L " is now 

below the exposure limit G . modified according to act S13 . 
If the result of the check in act S21 is positive , the control 35 The control facility 7 then proceeds to act S29 . As far as 

facility 7 has been able to find at least one such position p ' . content is concerned , act S29 corresponds to act S12 . In act 
In this instance , the control facility 7 may proceed to act S29 , therefore , the magnetic resonance system ( e . g . , the 
S22 . In act S22 , the control facility 7 undertakes an output gradient system 3 ) is activated according to the modified 
to the operator 11 . For example , in act S22 , the control measuring sequence M . 
facility 7 offers these further positions p ' , in which therefore 40 FIG . 6 shows a further embodiment of act S4 in FIG . 2 as 
the detected exposure L ' is below the exposure limit G , to the an alternative to FIGS . 3 and 4 . According to FIG . 6 in act 
operator 11 for selection . For example , the corresponding S31 , the control facility 7 detects at least one further position 
further positions p ' may be output together with the respec - p ' of the examination object 5 ( e . g . , a number of further 
tive exposure value L ' . Further information of relevance to positions p ' ) . The control facility 7 detects the further 
the assessment of the respective further position p ' may also 45 positions p ' based on the position p received in act S2 . If 
optionally be output . FIG . 5 shows such an output purely by necessary , the measuring sequence M may be modified for 
way of example . The further positions p ' are shown in FIG . this purpose as part of act S31 , so that despite the different 
5 as p1 , p2 , etc . Similarly , the associated exposure values L ' positioning of the examination object 5 , the detected mag 
are shown as L1 , L2 , etc . , and the associated further relevant n etic resonance signals originate from the same region of the 
information is shown as X1 , X2 , etc . and Y1 , Y2 , etc . in FIG . 50 examination object 5 as before the determination of the at 

least one further position p ' . The corresponding possible 
Alternatively , the control facility 7 may proceed to act modifications have already been mentioned above . Other 

S23 . In act S23 , the control facility 7 selects one of these modifications of the measuring sequence M are , however , 
further positions p ' . The selection criterion may be , for not undertaken as part of act S31 . 
example , that the relevant body region of the examination 55 In act S32 , the control facility 7 detects an exposure L ' of 
object 5 is subject to as little exposure as possible . However , the at least one body region of the examination object 5 
other assessment criteria may be provided , and the other brought about by the activation of the gradient system 3 
assessment criteria may be taken into account as alternatives according to the measuring sequence M in each instance for 
or additions . Examples of such assessment criteria are the further positions p ' . 
expected artifacts or other constraints such as the position 60 In act S33 , the control facility 7 institutes further mea 
and / or number of local receive coils . The selected further sures based on the detection in act S3 and the detections in 
position p ' is referred to as the selected position and shown act S32 . In the simplest instance , as described above in 
with the reference character p " below to distinguish from conjunction with act S22 in FIG . 4 , the positions p ' , the 
other positions p , p ' . exposures L ' and further relevant information X , Y may be 

In act S24 , the control facility 7 positions the examination 65 output . Alternatively , as set out above in conjunction with 
object 5 in the selected position p " . In act S25 , the control FIGS . 3 and 4 ( e . g . , act S23 to S25 in FIG . 4 ) , an indepen 
facility 7 then activates the magnetic resonance system ( e . g . , dent selection of one of the positions p , p ' , a modification of 



US 10 , 036 , 792 B2 
10 

the measuring sequence M , not allowing the execution of the whether independent or dependent , and that such new com 
measuring sequence M , or any combination thereof may be binations are to be understood as forming a part of the 
provided . present specification . 

As an alternative to the procedure described above in While the present invention has been described above by 
conjunction with FIGS . 2 to 6 , the operator 11 may not 5 reference to various embodiments , it should be understood 
predetermine a position p of the examination object 5 for the that many changes and modifications can be made to the 
control facility 7 . In this instance , the control facility 7 described embodiments . It is therefore intended that the 
receives the measuring sequence M or corresponding param foregoing description be regarded as illustrative rather than 

limiting , and that it be understood that all equivalents and / or eters P according to FIG . 7 , but in act S1 . Act S2 is , however , 
replaced by act S41 . In act S41 , the control facility 7 10 combinations of embodiments are intended to be included in 

this description . automatically determines the position p and at least one 
further position p ' of the examination object 5 . The control The invention claimed is : facility 7 may also determine a number of further positions 1 . An operating method for a controller of a magnetic p ' in addition to the position p . If necessary , the measuring 15 res measuring 15 resonance system , the operating method comprising : 
sequence M may be modified in each instance as part of act receiving , by the controller , parameters of a predeter 
S41 so that despite the respective positioning of the exami mined measuring sequence from an operator , wherein 
nation object 5 , the detected magnetic resonance signals the parameters define an activation of a gradient system 
originate from the same region of the examination object 5 . of the magnetic resonance system ; 
Other modifications of the measuring sequence M are , 20 detecting , by the controller , an exposure of at least one 
however , not undertaken as part of act S41 . body region of an examination object brought about by 

In act S42 , the control facility 7 detects an exposure L , L ' the activation of the gradient system , wherein detecting 
of the at least one body region of the examination object 5 the exposure comprises detecting the exposure as a 
brought about by the activation of the gradient system 3 function of a position in which the examination object 
according to the respective measuring sequence M in each 25 is disposed in an examination volume of the magnetic 
instance for the position p and the further positions p ' . resonance system ; 

In act S43 , the control facility 7 institutes further mea storing , by a non - transitory computer - readable storage 

sures based on the detections in act S42 . In the simplest medium , the detected exposure ; 
instance , as described above in conjunction with FIG . 4 , the comparing , by the controller , the detected exposure with 
positions p , p ' , the exposures L , L ' and further relevant su an exposure limit value ; and 

depending on whether the detected exposure is below or information X , Y may be output . Alternatively , as set out 
above in conjunction with FIG . 4 , an independent selection above the exposure limit value , activating the magnetic 

resonance system according to the predetermined mea of one of the positions p , p ' , a modification of the measuring suring sequence or instituting other measures . 
sequence M , not allowing the execution of the measuring 35 2 . The operating method of claim 1 . further comprising : 
sequence , or any combination thereof may be provided . receiving , by the controller , the position of the examina A control facility 7 of a magnetic resonance system tion object in the examination volume from the opera 
receives parameters P of a measuring sequence M from an tor ; or 
operator 11 . The parameters P define an activation of a determining , by the controller , the position of the exami 
gradient system 3 of the magnetic resonance system . The 40 nation object in the examination volume . 
control facility 7 detects an exposure L of at least one body 3 . The operating method of claim 1 , wherein when the 
region of the examination object 5 brought about by the detected exposure is above the exposure limit value , the 
activation of the gradient system 3 . The exposure L is operating method further comprises modifying , by the con 
detected as a function of the position p in which the troller , the measuring sequence so that an exposure resulting 
examination object 5 is disposed in an examination volume 45 for the modified measuring sequence is below the exposure 
2 of the magnetic resonance system . limit value and activating , by the controller , the magnetic 

The present embodiments have many advantages . For resonance system according to the modified measuring 
example , a measuring sequence M may be executed in a sequence , preventing , by the controller , the execution of the 
time - optimized manner ( e . g . , as quickly as possible ) and still measuring sequence and outputting , by the controller , a 
safely provide that the patient ( e . g . , the examination object 50 corresponding notification to the operator , detecting , by the 
5 ) is not endangered . Further criteria such as , for example , controller , an exposure of the at least one body region of the 
expected image quality may be taken into account as part of examination object brought about by the activation of the 
the optimization . gradient system using the measuring sequence for at least 

Although the invention has been illustrated and described one further position of the examination object as a function 
in greater detail using the exemplary embodiments , the 55 of the at least one further position , or any combination 
invention is not restricted by the disclosed examples , and thereof . 
other variations may be derived therefrom by the person 4 . The operating method of claim 3 , further comprising : 
skilled in the art without departing from the scope of when the exposure of the at least one body region is below 
protection of the invention . the exposure limit value for at least one of the further 

It is to be understood that the elements and features 60 positions of the examination object : 
recited in the appended claims may be combined in different selecting , by the controller , a position of the at least one 
ways to produce new claims that likewise fall within the further position , positioning , by the controller , the 
scope of the present invention . Thus , whereas the dependent examination object in the selected position , and 
claims appended below depend from only a single indepen activating the magnetic resonance system according 
dent or dependent claim , it is to be understood that these 65 to the measuring sequence ; or 
dependent claims can , alternatively , be made to depend in offering the at least one further position to the operator 
the alternative from any preceding or following claim , for selection ; and 

wher 
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when the detected exposure of the at least one body region 10 . The operating method of claim 1 , wherein detecting 
is not below the exposure limit value for any further the exposure of the at least one body region of the exami 
position of the at least one further position : nation object comprises the controller taking both the posi 
modifying , by the controller , the measuring sequence tion and orientation of the examination object into account . 

so that an exposure resulting for the modified mea - 5 11 . In a non - transitory computer - readable storage medium 
suring sequence is below the exposure limit value for storing a computer program having machine code with 
one or more positions of the position and the at least instructions executable by a controller for a magnetic reso 
one further position ; nance system to operate the magnetic resonance system , the 

positioning , by the controller , the examination object in instructions comprising : 
10 receiving , by the controller , parameters of a predeter the one or more positions ; and mined measuring sequence from an operator , wherein activating , by the controller , the magnetic resonance the parameters define an activation of a gradient system system according to the modified measuring of the magnetic resonance system ; sequence , preventing the execution of the measuring detecting , by the controller , an exposure of at least one sequence and outputting a corresponding notification 15 body region of an examination object brought about by 

to the operator , or a combination thereof . the activation of the gradient system , wherein detecting 5 . The operating method of claim 2 , further comprising : the exposure comprises detecting the exposure as a 
detecting , by the controller , an exposure of the at least one function of a position in which the examination object 
body region of the examination object brought about by is disposed in an examination volume of the magnetic 
the activation of the gradient system for at least one 20 resonance system ; 
further position of the examination object as a function storing , by the non - transitory computer - readable storage 
of the at least one further position , the detecting of the medium , the detected exposure ; 
exposure for the at least one further position compris comparing the detected exposure with an exposure limit 
ing using the position received from the operator ; and value ; and 

comparing the detected exposure for the at least one 25 depending on whether the detected exposure is below or 
further position with the exposure limit value . above the exposure limit value , activating the magnetic 

6 . The operating method of claim 1 , further comprising : resonance system according to the predetermined mea 
automatically determining , by the controller , the position suring sequence or instituting other measures . 

of the examination object and at least one further 12 . The non - transitory computer - readable storage 
position of the examination object ; and 30 medium of claim 11 , wherein the instructions further com 

detecting , by the controller , a respective exposure of the prise : 
at least one body region of the examination object receiving the position of the examination object in the 
brought about by the activation of the gradient system examination volume from the operator ; or 
for the at least one further position of the examination determining the position of the examination object in the 
object as a function of the respective further position . 35 examination volume . 

7 . The operating method of claim 6 , further comprising : 13 . The non - transitory computer - readable storage 
comparing , by the controller , the detected exposures with medium of claim 11 , wherein when the detected exposure is 

an exposure limit value ; above the exposure limit value , the instructions further 
when the detected exposure of the at least one body region comprise modifying the measuring sequence so that an 

is below the exposure limit value for at least one of the 40 exposure resulting for the modified measuring sequence is 
positions of the examination object : below the exposure limit value and activating the magnetic 
selecting , by the controller , one of the positions , posi - resonance system according to the modified measuring 

tioning , by the controller , the examination object in sequence , preventing the execution of the measuring 
the one selected position , and activating , by the sequence and outputting a corresponding notification to the 
controller , the magnetic resonance system according 45 operator , detecting an exposure of the at least one body 
to the measuring sequence ; or region of the examination object brought about by the 

offering , by the controller , the positions to the operator activation of the gradient system using the measuring 
for selection ; and sequence for at least one further position of the examination 

when the detected exposure is above the exposure limit object as a function of the at least one further position , or any 
value for all the positions determined : 50 combination thereof . 
modifying , by the controller , the measuring sequence 14 . The non - transitory computer - readable storage 

so that an exposure detected for the modified mea - medium of claim 13 , wherein the instructions further com 
suring sequence is below the exposure limit value for prise : 
at least one of the positions , positioning , by the when the exposure of the at least one body region is below 
controller , the examination object in the at least one 55 the exposure limit value for at least one of the further 
position , and activating the magnetic resonance sys positions of the examination object : 
tem according to the modified measuring sequence , selecting a position of the at least one further position , 
preventing the execution of the measuring sequence positioning the examination object in the selected 
and outputting a corresponding notification to the position , and activating the magnetic resonance sys 
operator , or a combination thereof . 60 tem according to the measuring sequence ; or 

8 . The operating method of claim 1 , further comprising offering the at least one further position to the operator 
outputting , by the controller , the detected exposure to the for selection ; and 
operator with assignment to the position of the examination when the detected exposure of the at least one body region 
object . is not below the exposure limit value for any further 

9 . The operating method of claim 8 , further comprising 65 position of the at least one further position : 
outputting , by the controller , further assessment criteria for modifying the measuring sequence so that an exposure 
the position of the examination object to the operator . resulting for the modified measuring sequence is 
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below the exposure limit value for one or more 
positions of the position and the at least one further 
position ; 

positioning the examination object in the one or more 
positions ; and 

activating the magnetic resonance system according to 
the modified measuring sequence , preventing the 
execution of the measuring sequence and outputting 
a corresponding notification to the operator , or a 
combination thereof . 

15 . A control facility for a magnetic resonance system , the 
control facility comprising : 

a processor configured to : 
receive parameters of a predetermined measuring 

sequence from an operator , wherein the parameters 
define an activation of a gradient system of the 
magnetic resonance system ; 

detect an exposure of at least one body region of an 
examination object brought about by the activation 
of the gradient system , wherein the detection of the 
exposure comprises detection of the exposure as a 20 
function of a position in which the examination 
object is disposed in an examination volume of the 
magnetic resonance system ; 

store , on a non - transitory computer - readable storage 
medium , the detected exposure ; 

compare , by the controller , the detected exposure with 
an exposure limit value ; and 

depending on whether the detected exposure is below 
or above the exposure limit value , activate the mag 
netic resonance system according to the predeter - 30 
mined measuring sequence or institute other mea 
sures . 

16 . A magnetic resonance system comprising : 
a base magnet , 
a gradient system ; 
at least one high - frequency coil ; and 
a controller , 
wherein the controller is configured to activate at least the 

gradient system and the at least one high - frequency 
coil , 

wherein the controller is further configured , during opera 
tion , to : 
receive parameters of a predetermined measuring 

sequence from an operator , wherein the parameters 
define an activation of a gradient system of the 
magnetic resonance system ; 

detect an exposure of at least one body region of an 
examination object brought about by the activation 
of the gradient system , wherein the detection of the 
exposure comprises detection of the exposure as a 
function of a position in which the examination 
object is disposed in an examination volume of the 
magnetic resonance system ; 

store , on a non - transitory computer - readable storage 
medium , the detected exposure ; 

compare , by the controller , the detected exposure with 
an exposure limit value ; and 

depending on whether the detected exposure is below 
or above the exposure limit value , activate the mag 
netic resonance system according to the predeter 
mined measuring sequence or institute other mea 
sures . 

* * * * * 


